ERTILIZER 


Ferriizers made with Barrett Nitrogen Solutions 
quickly undergo the chemical and physical changes 
necessary for the “good condition” which gives 


them the desired property of drillability. 


High-Nitrogen complete mixtures, in or ‘‘wet”’ water to change to fixed or 
which Barrett Nitrogen Solution and “dry” water in the curing process. 

Domestic Sulphate of Ammonia are the A member of Barrett’s technical staff 
principal sources of chemical Nitrogen, will be glad to assist you in your fer- 
cure particularly well because of tilizer manufacturing problems. His 
chemical reactions which cause free services are available for the asking. 


THE BARRETT DIVISION HEADQUARTERS 


ALLIED CHEMICAL & DYE CORPORATION FOR 


40 RECTOR STREET, NEW YORK 6, N. Y. « 133 CARNEGIE WAY, A 
ATLANTA 3, GA. « CAROLINA LIFE BLDG., COLUMBIA 56, S. C. AMERICAN-MADE 
SHEPHERD BLDG., MONTGOMERY 4, ALA. » HOPEWELL, VIRGINIA NITROGEN 

116 NEW MONTGOMERY STREET, SAN FRANCISCO 5, CALIF. NITROGEN 


BARRETT NITROGEN SOLUTIONS y *ARCADIAN, THE AMERICAN NITRATE OF SODA » DOMESTIC SULPHATE OF AMMONIA 


* REG. U.S. PAT. OFF. 











From America’s farm front 
fields come milk products... 
butter, cheese, cream needed 
by the soldiers, sailors and 
civilians of not only our own, 
but our Allies’ forces as well. 
For on this basic food, essential for health and 
strength, many millions of men depend. 





The production of these important foods 
depends upon rich, fertile pastures. Your fer- 





Rich pastures 





tilizers, many of which are compounded with 
potash, contribute greatly in making possible 
this important factor. Potash, the vital soil 
nutrient, increases soil fertility . . . fights plant 
disease and drought . . . helps provide the food 
dairy herds need to produce more milk. 

Thus Sunshine State Higrade Muriate of 
Potash, and the other grades you know, help 
to keep America’s food production lines run- 
ning to every fighting front. 


HIGRADE MURIATE OF POTASH 62/63% K,0 GRANULAR MURIATE 
OF POTASH 48/52% K.0 MANURE SALTS 22/26% K,0 










mean more strength 
for fighting Americans 





Published every other Saturday. Annual subscription: In the United States, $3.00; Canada and Mexico, $4.00; 


other countries, $5 


Entered as second-class matter, January 15, 1910, at the Post Office at Philadelphia, Pa., 
under Act of March 3, 1879. Registered in United States Patent Office. Publication office, 1330 Vine St., Phila., Pa. 
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A 
Complete 
Service 


HE strategic factory locations of the 
American Agricultural Chemical 
Company, as shown on the accompany- 
ing map, assure prompt, dependable 
service for the complete line of products 


listed below. 


We manufacture all grades of Com- 
mercial Fertilizers, Superphosphate, 
Agrinite Tankege, Bone Black, Bone 
Black Pigments (Cosmic Black), Dical- 
clum Phosphate, Monocalcium Phos- 
phate, Gelatin, Agricultural Insecti- 
cides (including Pyrox, Arsenate of 
Lead, Calcium Arsenate, etc.), Tri- 





sodium and Disodium Phosphate, Phos- 

phorus, Phosphoric Acid, Sulphuric FACTORIES 

fe “ _ — are “4 ro aie —_ — ‘. sen Fle. 
and/or dealers in Nitrate of a, oe ouis, Ill. ne 
Cyanamid, Potash Salts, Sulphate of pascal pe en 2 ” re t., Con. 


Ammonia, Raw Bone Meal, Steamed  Cayce,S.C. Henderson, N.C. Searsport, Maine 


Chambly Canton, Montgomery, Ale. South Amboy, N. J. 
Bone Meal, Sheep and Goat Manure, cc ca Moun Romane tC. 


Fish and Blood. We mine and sell a EC. Ma Wepmouk, ele Sm 
all grades of Florida Pebble Phos- Gana te oy . wun N. CG 
phate Rock. Cleveland, Ohio 


The AMERICAN AGRICULTURAL CHEMICAL Co. 


50 Church Street, New York City 
SALES OFFICES 
Alexandria, Ve. Columbie,S.C. Laurel, Miss. Pierce, Fle. 


Baltimore, Md. Detroit, Mich. Montgomery, Ala. Port Hope Ont., Com, 
Buffalo, N.Y. East St. Louis, Ill. Montreal, Quebec, Can. Savannah, Ge. 
Carteret, N. J. Greensboro, N.C. New York, N. Y. Spartanburg, S, C. 
Charleston, S.C. Havana, Cuba Norfolk, Va. ilmington, N. C 
Cincinnati, Ohio Henderson, N.C. No. Weymouth, Mas. . 

Cleveland, Ohio Houlton, Me. Pensacole, Fle. 
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Asheraft-Wilkinson Co- 
Fertili Feedi 
Matinike Qe. Matcrets 


Home Office: ATLANTA, GA. sence 


Offices: NORFOLK, VA., CHARLESTON, S. C. 





ALL FERTILIZER MATERIALS 


FOREIGN AND DOMESTIC 
Ammonium Nitrate Sulphate of Ammonia 
Organic Ammoniates 
Exclusive Distributors: DUVAL TEXAS SULPHUR 





























ik a i ] AST “4 iti MURIATE 
and SULPHATE 
tN l= of POTASH 


fit 





Plant foods are urgently needed 


AMERICAN POTASH and to grow the crops which feed our 
GHEMIGAL CORPORATION nation and our armed forces. 


122 East 42nd St. New York City Our plant at Trona, Calif., is 
Pioneer Producers of Muriate in America operating at capacity to provide 
Sica supplies of these essential plant 
214 Walton Building foods, and other materials needed 
ATLANTA, GEORGIA E : 
542 Conway Building 00 South Grand Avense iN the national effort. 
CHICAGO, ILLINOIS LOS ANGELES, CALIF. 





Manufacturers of Three Elephant Borax and Boric Acid [Ree 
See page 25 
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PHOSPHATES FOR A VICTORY CROP 


This year, more than ever before, American farmers need phos- 
phates to grow bigger, better crops to feed America and her 
allies. Phosphate fertilizers are particularly important in “high 
vitality” war-crop production. With our background of 38 
years in producing phosphate rock we are well prepared to meet 
wartime needs of the fertilizer industry for this essential plant 
food source. Because our experience includes the 
mining and preparation of all grades of Florida phos- 
phate. rock we are in a position to render valuable 
service to fertilizer manufacturers. 


PHOSPHATE MINING C0. 





110 WILLIAM STREET, NEW YORK ¢ NICHOLS, FLORIDA 
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To keep you supplied 
with Bags 








WE’RE NOT OVERLOOKING 
A SINGLE BET 





TLL 


Tuere are many angles to the job of 


keeping the fertilizer industry supplied An Open Letter 

with bags in these days of shortages. tiv thd Cates Tittle Tends stry: 
But we’re working on all of them! 

Here’s an example: tr 


A shortage of the necessary cotton 
cloth is, of course, a bottleneck. So, jto 
supplement our usual close cooperation 
with the cotton industry, we took an un- 
usual step — 


An advertisement, appearing in the lead- 
ing cotton textile newspaper, told the cotton 
merchants (1) about the amazing growth 
of the essential fertilizer industry, (2) the 
need for bags for fertilizer and (3) the 
types of cotton goods particularly needed. 


The whole object of this unusual un- 
dertaking is to create a closer coopera- 
tion between the cotton textile and the 
bag industries ... to give you greater 
assurance of the supply of bags you need. 


BEMIS BRO. BAG CO. 


Baltimore + Boston * Brooklyn + Buffalo « Charlotte greatly prod 

Chicago « Denver + Detroit - East Pepperell - Houston pease epuaren ution of 

Indianapolis » Kansas City » Los Angeles + Louisville the advertisement to the cotton textile 

a ° pm gy seme mage ee New industry, telling how cotton goods are 
ork City » Norfolk « ma City « a Peoria 

St. Helens, Ore. + St.Louis + Salina + Salt Lake City  "®avired for bags for fertilizer. Copy will 

San Francisco * Seattle +» Wichita » Wilmington, Calif. be sent you on request. East Pepperell, Mass. 


a8 nll 


sf re 
He 
ieee G 


Bemis Bro. Bag C. 


+ Buffaic + Houston « Indianapolis + Kansas Ci:y » Memphis 
Oriases + Norfolk « Omahs + St. Louw + San Francisco + Seattle + Wichite 
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Economies of Use of Dolomite in 


Neutral-Reacting Mixed Fertilizers’ 


By S. B. HASKELL anp LEROY DONALD 


Barrett Division, Allied Chemical and Dye Corporation, New York, N. Y. 


HAT continuous use of acid-producing 
nitrogen fertilizers, in generous amounts, 
brings about on many soils a condition in- 
imical to satisfactory crop growth has long since 
been established. This condition is typically 
one remedied by use of lime or limestone. So 
also has it long been established that on 
many soils there can be developed no really 
economical farming industry, éxcept as lime- 
stone or its equivalent is applied to the land. 
The inclusion of dolomite—used both because 
of its magnesium content, and because of its 
relatively low reactivity—in mixed fertilizer 
is, however, the result of research initiated 
less than twenty years ago, and brought to 
fruition in action by the A. O. A. C. at 
meeting held in November, 1935 (7),t when 
the modified Pierre method of determining 
acidity-basicity factor was accepted on a ten- 
tative basis. The present official method is 
indeed still classified as ‘“‘tentative,”’ but in 
the meantime neutral mixed fertilizers have 
come into being in large tonnages. 
Authoritative data on the tonnage of neu- 
tral mixed fertilizers being produced are not 
available. Mehring and Vincent (10) report 
that for the calendar year 1941 slightly over 
300,000 tons of ‘‘dolomite or limestone’’ were 
used in fertilizers manufactured in that year. 
For the purposes of this study we are assum- 
ing that this dolomite was used in neutral 
mixed fertilizers. Since the consumption of 





*Presented before the Division of Fertilizer Chem- 
istry, American Chemical Society, New York, Septem- 
ber 12, 1944. 

tNumbers in parenthesis refer to Literature cited at 
end of the paper. 





mixed fertilizer nitrogen in the 1943/44 fer- 
tilizer year was almost exactly 50 per cent 
higher than in 1941, we arrive at an estimate 
of 450,000 tons of dolomite or equivalent as 
having possibly been used in 1943/44. 


Study of tonnage of nitrogen materials 
allocated for use in 1943/44 mixed fertilizers 
indicates an average net acidity of 3.5 tons 
of calcium carbonate equivalent, per ton of 
nitrogen. Since some 300,000 tons of nitro- 
gen were contained in the mixed fertilizer 
used east of the Rockies in 1943/44, it ap- 
pears that, had all of this nitrogen been 
neutralized according to accepted methods, 
over a million tons of dolomite would have 
been required. 

The estimate of 450,000 tons of dolomite 
or its equivalent, as being contained in fer- 
tilizers in 1943/44, is probably more nearly 
accurate than the assumption that it was all 
used to neutralize the physiological acidity 
of nitrogen carriers. In any case it is inter- 
esting, and may be valuable, to compare the 
magnitude of this figure with other figures 
having to do first with the need of neutraliz- 
ing materials, and with actual use. 


As to need, South Carolina (/) estimates 
that 1,601,500 tons of limestone are needed 
annually in that State alone, in order that 
the manpower on South Carolina farms may 
be more adequately rewarded in terms of 
crop produced, and that the fertilizer invest- 
ment for South Carolina farmers may bring 
greater dividends. 

Or, considered from a national standpoint, 
we quote from a recent report of the Chief 
of Agricultural Adjustment (14): 
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“From 1936 through 1942, the total amount 
of limestone used by farmers cooperating in 
the program in Continental United States 
was 63,915,000 tons. This rose from 3,620,000 
tons in 1936 to 18,971,000 tons in 1942.” 


Interpreting some of these figures, the 
450,000 tons of dolomite which may have 
been used in mixed fertilizers in 1943/44 were 
sufficient for the production of about 3,000,- 
000 tons of neutral mixed fertilizers averag- 
ing 4 per cent nitrogen. But if all mixed 
complete fertilizers had been neutralized, the 
total amount of limestone added to the soils 
of the country would still be only two-thirds 
as much as believed needed annually by 
South Carolina farmers alone; and only about 
6 per cent of the limestone used in 1942 by 
farmers then cooperating with the Agricul- 
tural Adjustment Agency. 

Limestone as such is used to raise the 
PH value of the soil to a desirable level. The 
dolomite in mixed fertilizers, when used to 
bring about conventional ‘‘neutrality’’ ac- 
cording to the Pierre formula, is used, at 
least in theory, for the purpose of protecting 
the soil against that depletion of bases which 
may be expected to result from continued use 
of acid-reacting nitrogen carriers. In study- 
ing the economics of use of dolomite as a 
neutralizing material we must bear in mind 
this difference in function. We must also 
consider the economic repercussions should 
the perhaps unfortunate name “neutral com- 
plete fertilizer’ be interpreted by users as 
indicating no need for additional lime. 


Field Comparisons on Cotton 

If one may judge by the mass of field com- 
parisons, acid vs. neutral fertilizer mixtures, 
which has been published, the South is much 
more interested in dolomite in mixed ferti- 
lizers than is the North; and, by the same 
token, there is more interest in neutral ferti- 
lizers for cotton than for any other crop. The 
amount of comparative work on other crops 
is in fact too small to enable us to draw 
sound deductions. In evaluating the signifi- 
cance of crop increases (or decreases) arising 
from the use of dolomite in these neutral mix- 
tures, we are therefore confining our study 
to cotton. 

As an average of eleven 5-year tests on 
soils of a sandy texture, Mississippi (3) re- 
ports an increase of 90 pounds of seed cotton 
per acre, from the use of neutral mixed fer- 
tilizer supplying approximately 100 pounds of 
dolomite per acre, as compared with an acid- 
reacting mixed fertilizer of the same grade. 


Georgia (9) reports the following results: 


Increase Due to Dolomite 


No. of Lbs. Seed Cotton per Acre 

Soil Area Tests Aver. ist Yr.* Last Yr.* 
Coastal Plain.... 1,586 48 23 71 
Piedmont........ 811 63 31 111 
Limestone Valleys 383 67 77 206 
Average all soils.. 2,780 53 34 106 


*One-year results omitted. 


Alabama (15) reports an increase of 53 
pounds seed cotton per acre as the average 
of 185 experiments in four years, on six ma- 
jor soil areas in the State, when the fertilizer 
was approximately neutralized, first with 
marble dust, in the later years with dolomite. 

It will be noted that on an acre-basis dif- 
ferences in yield between the neutral and 
acid-reacting mixtures were typically of small 
magnitude. So also were the amounts of 
dolomite applied per acre in the mixed fer- 
tilizer. Mississippi (4) has carried through 
interpretation of results to calculation of 
additional yields which could be expected per 
ton of neutral mixed fertilizer spread over 
five acres. We quote: 

“On the basis of these results, one ton of 
neutral fertilizer applied on five acres of 
sandy-textured soil would produce an in- 
crease over acid fertilizers of 450 pounds of 
seed cotton. 

‘Perhaps half the total tonnage of fertilizer 
purchased in Mississippi is utilized in cotton 
production on soils of a sandy texture.” 

Bear in mind that the figures cited repre- 
sent many comparisons, but chiefly short- 
period comparisons. Let us call to mind the 
theory involved—‘“‘to protect the soil against 
depletion of bases’—and ask ourselves if a 
short-term test can adequately measure the 
degree of protection secured. The Georgia 
results already cited indicate a cumulative 
plus effect. Collins and Skinner (8) report a 
four-year test on Norfolk sandy loam, in 
which the average increase of seed cotton per 
acre was 293 pounds. It is interesting to note 
the sequence of crop response as the experi- 
ment progressed—respectively a gain for the 
neutral fertilizer over the acid mixture of 
175, 349, 466 and 184 pounds seed cotton per 
acre. 

At this point comes an interesting ques- 
tion—are the results reported due to the fact 
of ‘‘neutrality’’ or to added supplies of Ca 
and Mg? The following quotation from 
Mississippi (5) bears on this problem, even 
though it does not answer the question: 

“It was believed in the beginning that the 
relative degree of acidity, or pH reading, 
might determine crop response to lime appli- 
cation, or neutral fertilizers. Only in the 
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broadest sense was such the case. There was 
a very limited relationship between the pH 
level and response to lime. While high-lime 
soils gave negative results, some slightly acid 
soils showed increases while others showed 
decreases, and some very acid soils followed 
the same variable response pattern.” 


Not all of the results were positive. In 
carrying through work similar to that already 
reported, Mississippi (6) found that, as an 
average of six 5-year tests on soils containing 
considerable quantities of silt and clay frac- 
tions, there was an apparent loss of 22 pounds 
seed cotton per acre from the neutral mix- 
tures as compared with the acid mixtures. 

Skinner (/2) reports results of a 1-year test 
on seven different North Carolina soil types, 
in which acid vs. neutral 4-8-4 was com- 
pared, likewise acid vs. nentral 8—16-8, to give 
equivalent plant food, and an additional acid 
mixture fortified with calcium sulphate. The 
average yields of seed cotton were as follows: 


Lbs. Seed 
Plot No. Average of Seven Soil Types Cotton 
Per Acre 
1 Te ee: OG aD RR Be RS A Se 1,466 
‘and 5- Nentiel see oo. on ee eas 1,437 
Gand 9 “ACW RIGS isso ks eo cc coe seein 1,522 
7 Neutral $-10-8. 6. ee 1,594 


8 Acid 8-16-8 fortified with calcium 
Gunete stay os ere aenaon 1,748 


The pronounced effect of the gypsum, 
which could have no effect on soil reaction, 
is at least interesting, and may be significant 
despite the fact that only a one-year test is 
being reported, in view of the fact that Al- 
brecht (2) challenges the philosophy back of 
“neutral mixed fertilizers,’ and gives vig- 
orous support to the contention that crop 
effect derived from adding additional calcium 
and magnesium is the main benefit, rather 
than effect on reaction. He presents illustra- 
tions to show that, where additions are made 
in a form which cannot affect soil reaction, 
the benefit is not adversely influenced. If we 
accept Albrecht’s views, the term ‘neutral 
mixed fertilizer’ is misleading, and hence 
dangerous in possible influence on practices 
of fertilizer consumers. Albrecht also men- 
tions a point which may be of great impor- 
tance, although not within the purview of this 
paper—that the localized application of cal- 
cium and magnesium compounds as applied 
in mixed fertilizer may give to the small quan- 
tities applied a value greater than could be 
expected were these quantities mixed with 
the body of the surface soil. This possibility 
has not been adequately explored. 


Broadly, even on cotton, a crop of but 
moderate acre-value, there seems no doubt 
but that use of dolomite in fertilizer mixtures, 
at least on soils of a somewhat open texture, 
has given returns far beyond any possible 
additional cost arising from use of such 
dolomite; and we say this before giving con- 
sideration to cost! Were profit in use all that 
is involved in the study of economic rela- 
tions, the discussion could well close at this 
point. 

Other factors are involved. One of these 
is the fact that presence of dolomite in a mix- 
ture being ammoniated may increase rever- 
sion of phosphoric acid, and to this extent 
tend to decrease the amount of anhydrous 
ammonia, our lowest-cost carrier of fixed 
nitrogen, which can be used. United States 
Department of Agriculture (/3) makes the 
following statement: 

“Results from greenhouse experiments with 
specially prepared ammoniated materials per- 
formed at a number of State experiment sta- 
tions all agree that 5 per cent mixtures of 
ammonia in superphosphate are less effective 
in promoting plant growth than mixtures 
ammoniated at lower rates. Ammoniation to 
4 per cent produces no serious decrease to 
phosphorous availability, if other conditions 
are not favorable to reversion of phosphate. 
Decrease in availability results from high tem- 
perature or moisture conditions or the pres- 
ence of dolomite at temperatures of 60 de- 
grees Centigrade (140 degrees Fahrenheit), or 
above.” 

More important probably is the danger 
incident to depending on neutral mixtures 
alone for the necessary supplies of calcium 
and magnesium. In theory at least, the 
dolomite used in such mixtures can do no 
more than leave the soil where it was. Unfor- 
tunately we have been unable to find in the 
literature any truly comprehensive research 
which bears on relative economics of annual 
applications of small amounts of limestone 
(as in neutral mixed fertilizer) vs. more infre- 
quent but larger applications when limestone 
is used primarily to adjust soil reaction. 


Costs 

Having attempted an estimate of benefits 
derived from the presence of neutralizing 
dolomite in mixed fertilizers for cotton, we 
now have to make estimates of cost. A typi- 
cal viewpoint, expressed time and again by 
experiment station workers, is that since dol- 
omite costs little if any more than the sand 
which it may replace, no significant extra cost 

(Continued on page 28) 
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New Sulphuric Acid Plants 
Recommended 


Construction of new facilities for the pro- 
duction of sulphuric acid to meet increased 
requirements of the Office of the Chief of 
Ordnance of the War Department was 
recommended by the Inorganic Acids Indus- 
try Advisory Committee at a recent meeting. 


The committee emphasized that in view of 
existing tank car shortages, these facilities be 
erected in areas where the acid is needed to 
prevent excessive hauling over long dis- 
tances. 


Estimated requirements of industry for 
new and spent acid for 1944 are 10,556,200 
tons, against a supply of approximately 
9,659,700 tons, WPB told the committee. 
For the first six months of 1945, requirements 
will be 5,663,600 tons with an estimated sup- 
ply of 5,251,000 tons, they added. These 
figures are exclusive of production and re- 
quirements of the Office of the Chief of 
Ordnance. 


Projects now under way are expected to 
bring the capacity of the industry to a peak 
of 9,426,600 tons on June 30, 1945. 


WPB told the committee that there is an 
anticipated annual shortage of from 30,000 
to 50,000 tons of acid in the Chicago area. 
Plans for two new plants have been sub- 
mitted to WPB by industry to alleviate this 
shortage, they said. The committee sug- 
gested that WPB approve one project for 
this area. 


WPB said plans were submitted for three 
new plants in the St. Louis area to prevent 
an anticipated annual shortage of 150,000 
tons of sulphuric acid in that area. The 
committee recommended the construction of 
all three projects. The projects under WPB 
consideration follow: Monsanto Chemical 
Corporation, East St. Louis, IIl., to produce 
from 70,000 to 75,000 tons annually; National 
Lead Company, East St. Louis, IIl., to pro- 
duce from 70,000 to 75,000 tons annually; 
and General Chemicals Company, Newell, 
Pa., to produce oleum (concentrated sul- 
phuric acid) to balance the over-all shortage. 


New facilities to meet military require- 
ments should be erected at the discretion of 
the Office of the Chief of Ordnance of the 
War Department, the committee said. The 
Office of the Chief of Ordnance is consider- 
ing the construction of Government-owned 
plants in the following cities and with the fol- 





lowing capacities: Charlestown, Ind., 75,000 
tons of sulphuric acid annually; Tyner, 
Tenn., 75,000 tons of sulphuric acid annually. 


Discussing the supply of tank cars, WPB 
officials told the committee that shortages in 
transportation facilities are expected to be- 
come more severe. In 60 days, industry will 
be short from 100 to 150 tank cars, they 
pointed out. The Office of the Chief of Ord- 
nance reports that 175 additional tank cars 
will be required to meet November sched- 
ules. According to the present combined 
requirements (industry and military), be- 
tween 700 and 800 new tank cars will be 
necessary by March 1, 1945. WPB is study- 
ing the problem of obtaining more tank cars. 


WPB officials predicted that when the 
plants now under consideration are con- 
structed, more spent acid will be available 
for the production of larger quantities of 
superphosphate, which is critically needed for 
the manufacture of fertilizer for agriculture. 





Wischhusen To Direct 
Manganese Research 


J. F. Wischhusen has resigned his position 
as division manager for the Harshaw Chemi- 
cal Company at its Cleveland, Ohio, office and 
is now director of a Manganese Research and 
Development Foundation sponsored by the 
Tennessee Eastman Corporation, Kingsport, 
Tenn. 


Until he has completed a survey of soil 
needs of manganese to determine the location 
of his headquarters, Mr. Wischhusen will 
operate from his home at 15031 Shore Acres 
Drive, Cleveland 10, Ohio. His work will 
involve cooperation with other agencies con- 
ducting researches directed to the improve- 
ment in quality and quantity of crops through 
the application of manganese sulphate, which 
the Tennessee Eastman Corporation is de- 
veloping under the name, ‘“‘Tecmangam.” 


Mr. Wischhusen became interested in soil 
fertility when he became president of the 
Superfos Company at the time of its founda- 
tion in 1920. When he went with the Har- 
shaw, Fuller & Goodwin Company in 1928, 
he carried with him a keen interest in the role 
of minor mineral elements—manganese, cop- 
per, cobalt, fluorine, iodine, and others—in the 
maintenance of balanced fertility. His theory 
is that these elements should constitute 
approximately 5 per cent of the composition 
of the plant food used to maintain proper soil 
conditions for optimum crop production. 








ee ek ee ae a a 














October 21, 1944 


THE AMERICAN FERTILIZER 





Humus-The Working Partner of 
Chemical Plant Food 


By VINCENT SAUCHELLI 


Agronomist, The Davison Chemical Corporation 


“Tf all the accumulated soil-management wis- 
dom of a hundred generations of master farm- 
ers were boiled down to just three sentences, 
one of those sentences certainly would be: pro- 
vide for regular and frequent replenishment of 
the supply of organic matter in the soil.” 


—John B. Abbott. 


OU may have heard John Abbott of Ver- 
mont discuss the humus problem. If so, 
you will admit it was a rare treat. 
Several years ago when he was actively 
engaged in promoting the use of one of the 
commercial nitrogen-carriers, John Abbott 
prepared a booklet in which he humbly be- 
lieved he had solved the baffling problem of 
the role of humus in crop production. The 
above quotation is one of the many gems in 
that brochure. Time and again in booklet, 
bulletin, journal article and speech, represen- 
tatives of the commercial fertilizer industry 
have emphasized that humus is an essential 
part of the soil, so much so that without it a 
soil is not fit for agricultural use. Extension 
agronomists and research agronomists have 
been engaged for years and years in proving 
by field plots and pot tests in all parts of the 
world the essential need of humus in crop 
soils. This is common knowledge to all agri- 
cultural workers. Yet, strange as it may 
seem, there are some persons, assuming to 
speak with authority, who seem willfully to 
ignore the facts and choose to criticize the 
fertilizer industry for alleged failure to recog- 
nize the role of humus in crop production. 
The charge is unwarranted. Reference to 
farm journals and other pertinent literature 
would quickly give the lie to such criticism. 


In what follows an attempt will be made to 
show the close working partnership between 
humus and chemical plant foods in profitable 
agriculture. The same story has been told 


many times before; but its message bears 
repeating and re-emphasizing if we are to 
judge by the statements of the critics previ- 
ously mentioned and the claims of certain 
“organic matter”’ cultists. 


Organic Matter and Humus 

We commonly use the word ‘‘humus’’ in- 
terchangeably with the phrase “‘organic mat- 
ter.’’ Perhaps because it is shorter. Most 
often what we really mean to say is ‘‘organic 
matter.” The organic matter of the soil com- 
prises freshly received, actively decaying 
plant and animal residues, and the older, 
more slowly decaying portion which, already 
having passed through the active stages of 
decay, is nearing the stage of complete de- 
composition. Humus is the term applied to 
this latter stage. It is extremely difficult to 
draw a line dividing the two classes of organic 
matter. Humus has been defined as “soil 
organic matter that has undergone decay to 
the extent that it has lost its identity.’’ That 
is a good practical definition. Technically, 
humus is characterized by a certain ratio of 
the element carbon to nitrogen. In humid 
regions this ratio averages about 10 to 1, and 
in semi-arid climates it averages higher but 
seldom exceeds 14 to 1. In the following dis- 
cussion we shall use the phrase ‘organic mat- 
ter’ rather than the term “humus” unless it 
is necessary to be specific and technical. 


Function of Humus 

Nature builds soils of many kinds—some 
poor, such as sands and gravels; some rich, 
such as clays and loams. As soon as they are 
laid down they are subjected to the effects 
of its agencies—sun, wind, air, water and 
plants, animals and soil organisms. Both 
physical and vital agents affect soils favora- 
bly and destructively. Soil bacteria invade 
them and as they assimilate the nitrogen of 
the air, they grow and multiply and die, 
leaving in the soil a rich legacy of nutrients 
for the growth of plants. Plants become 
established, feed on the bacterial legacies of 
plant food, grow, multiply and die returning 
thereby to the soil increasing supplies of 
organic matter which serves to feed soil 
organisms. And so the cycle goes on and on. 
Thus the original dead mineral earth is trans- 
muted into living soil suitable for agriculture. 

Soil is indeed a living thing. Farm soils 
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contain billions upon billions of bacteria and 
other living organisms. We must keep this 
fact in mind as we inquire into the causes 
leading to the fertility or sterility of a soil. 
The fertile soil in which a crop is struggling 
to establish itself is the battleground of these 
myriad armies of bacteria and the crop root- 
lets: both contending for the available min- 
eral food, the water, and the nitrogen. The 
soil organisms take their full share of the 
available food which the crop also must have. 
Unless there is enough for both, the crop 
comes out second best and usually at a time 
when it needs that food most urgently. But 
these organisms are not really enemies of the 
crop. As previously mentioned, they assimi- 
late the raw mineral elements which, as such, 
are not always suitable for plant nourishment, 
make food substances out of them, and these 
they share with the plant. Upon death the 
bacteria further benefit the plant by be- 
queathing to it the substance of their bodies 
and food which they hoarded during their 
brief life span. 

Organic matter, of course, serves in other 
ways to make soils productive besides fur- 
nishing plant food. It increases the water- 
holding capacity: soils high in organic matter 
resist drouths more effectively. It improves 
the tilth of a soil: makes it possible to work 
heavy clay soils into satisfactory seed beds. 
It reduces soil erosion. 


Manure 

Barnyard manure is one of the best sources 
of organic matter. Its application to soils is 
one of the oldest methods known for improv- 
ing fertility. Manure is rich in organic com- 
pounds containing carbon and _ nitrogen. 
Some investigators, in fact, believe the carbon 
is the more valuable part of manure. Soil 
bacteria utilize the carbon together with 
nitrogen and phosphates in building their own 
body substance which upon their death and 
decomposition is released as plant nutrients. 

Organic matter as such is not a direct plant 
food: bacteria must first decompose it into 
simple end products such as water, carbon 
dioxide, nitrogen, ammonia and mineral 
salts. These simple end products constitute 
the food of plants. 

Good as manure admittedly is, it cannot 
be considered a balanced, complete plant 
food. It is relatively rich in nitrogen but poor 
in minerals, especially phosphates. The 


farmer who applies 10 to 15 tons of it to the 
acre may think he is giving the crop all the 
food it needs. 

enough nitrogen. 


Perhaps he may be giving 
That depends upon the 


crop. He is not supplying enough phosphates 
and potash. The universal experience of 
investigators and most farmers is that the 
use of farmyard manure alone is wasteful and 
unjustified. For maximum returns the ma- 
nure must be supplemented with phosphates, 
and very often with potash. 


A reference to field tests illustrates this. 
Typical of what happens from the use of 
manure alone and reinforced with fertilizer 
are the results in Table 1, as reported by 
Dr. Firman E. Bear. In this test 8 tons of 
manure were applied to the clover sod in a 
three-year rotation of corn, wheat and clover. 
Limestone had been used as needed to get 
a good stand of clover. 


TABLE 1* 
26-YEAR AVERAGE ACRE YIELDS WITH 8 TONS OF 
MANURE ON CoRN 
(Ohio Experiment Station) 


Corn Wheat Clover 

Treatment Bushels_ _‘ Bushels Cwt. 
Phosphated manure..... 67.7 28.6 49.0 
Stall manure........... 61.9 23.8 41.5 
Open-yard manure...... 55.9 22.8 36.6 
PRO SOMONE 5 eon sas 6 Sn oe 36.8 14.2 29.4 


*Soils and Fertilizers, 3d Ed., F. E. Bear. 


At the Petersburg, Virginia, Experiment 
Station they found that a good crop of crim- 
son clover turned under increased the corn 
crop by 17.6 bushels as compared with land 
where no clover was grown. But when the 
crimson clover had been fertilized and then 
turned under, the corn crop was increased by 
39.6 bushels or a gain of 22 bushels over the 
unfertilized crimson clover. Here, again, 
organic matter alone did not supply a bal- 
anced food ration. Best results occurred 
when the organic matter was supplemented 
with chemical fertilizers. 


These tests are merely typical of thousands 
of others whose results support what is here 
stressed about the partnership between fer- 
tilizers and organic matter. 


Humus Renewal 


Cultivation of a soil creates conditions 
favorable for decay and depletion of the soil 
organic matter. Unless replenished the origi- 
nal store of organic matter rapidly declines 
to the point where crop returns are no longer 
profitable. Because of the scarcity of farm 
manure, it is necessary to turn under crop 
residues and green manure crops to keep up 
the supply. It is in this connection that 
chemical fertilizers make one of their best 
contributions. In the case of the continuous 

(Continued on page 26) 























October 21, 1944 


THE AMERICAN 





FERTILIZER 13 





IT MAY BE 


G. I. Schools in Europe 


Colonel Lawrence Westbrook, Assistant 
Director of the War Department’s Planning 
Division, in a recent talk outlined the War 
Department’s educational program for serv- 
ice men in the European Theatre, between 
the time hostilities cease and the time trans- 
portation home is available. Schools are to 
be established at battalion levels and a wide 
variety of general, technical and vocational 
courses will be offered. These will probably 
be supplemented by organized travel tours to 
places of historical interest in the European 
countries for those who are interested. This 
program is purely a War Department one, 
and should not be confused with the educa- 
tional opportunities offered to veterans under 
the ‘‘G. I. Bill of Rights.” The War Depart- 
ment indicates many of our men in Europe 
might have to mark time after the V-E Day, 
because at that time our shipping will have 
to concentrate on taking troops and supplies 
from the European-African zone to the 
Pacific. 


Selective Service Rejections 


A great many pessimistic conclusions had 
been drawn from the-huge total of more than 
4,000,000 Selective Service rejectees, but the 
testimony before the Senate Sub-Committee 
is very encouraging. Colonel Leonard G. 
Rowntree, head of the Medical Division of 
Selective Service, said emphatically that 
rejection rates do not reflect the health of 
the Nation. He explained why it was im- 
possible for the Army to classify rejectees as 
due to trivial, or to remedial, or to severe 
physical problems. Many rejections are 
trivial from a medical viewpoint, for instance 
250,000 were illiterates with no physical 
handicap at all, just lack of education. 
There was found to be a considerable varia- 
tion in the ‘‘toughness’’ of examinations, 
given by the 33,000 doctors and 10,000 den- 
tists who have served Selective Service with- 
out remuneration. It is stated some 200,000 
persons a year are discharged from the 
Armed Forces for neuro-psychiatric reasons. 
Everyone should keep in mind that there is 
a wide variation in cases coming under the 
general head of neuro-psychiatric. Many of 
them are extremely minor, and will in all 





By SAMUEL L. VEITCH 


probability never impair the efforts of the 
individual, particularly if he can find the 
proper type of employment and congenial 
surroundings. 


Government Real Estate 


If you have been considering purchasing a 
piece of property from the Government when 
it becomes available, now is the time to get in 
touch with your nearest RFC office. Plans 
for the sale of war factories are now being 
considered. There should be some real buys. 


G. I. Joe’s Rights 


The earliest date on which compensation 
can be paid for unemployment under the 
terms of the “G. I. Bill of Rights” is Sep- 
tember 4th, and after September 4th, any un- 
employed or partially unemployed veteran 
can file at the State Employment Office, or if 
he is a railroad man, at the Railroad Employ- 
ment Office. It will be a week before his 
compensation starts. Of course, after Sep- 
tember 4th, any veteran can file at once, any 
time he is unemployed, or partially unem- 
ployed. To enable the educational features to 
get under way at once as much as possible, the 
Veterans Administration has prepared a form 
called ‘‘Veteran Administration Rehabilita- 
tion Form 1950.”’ This form can be obtained 
from the Veterans Administration in Wash- 
ington, or any of its regional offices, or from 
veterans.organizations. When filled out, this 
form may be filed with the Veterans Adminis- 
tration or with the school or college the 
veteran wishes to attend. The Administra- 
tion will notify the veteran when it is ap- 
proved. However, a veteran can matriculate 
without waiting for this approval, but the 
Government will not pay expenses until it has 
established the applicant’s eligibility. 


Spinach 


The kids will love this, but Popeye is going 
to be awfully angry. The Department of 
Agriculture has recently come to the con- 
clusion the oxalic acid in spinach is not good 
for the bones or teeth. So, the first thing 
you know, they will be telling us we can’t 
have parsnips. Wouldn’t that be too bad? 
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The Fertilizer Outlook 


The stepping-up of the munitions program 
in recent months has affected superphosphate 
production and the supply of nitrogen avail- 
able for use as fertilizer, according to the 
National Fertilizer Association. For many 
months the superphosphate industry has 
been getting a considerable quantity of sul- 
phuric acid from Ordnance plants, but this 
supply has now been greatly curtailed. In 
fact, it is now indicated that the total super- 
phosphate supply for the year may be less 
than last year, although not enough less to 
interfere seriously with the production of 
mixed fertilizers. 


Fixed nitrogen produced in Government 
war plants was until recently being converted 
into nitrogen solutions for use in mixed ferti- 
lizers and into ammonium nitrate, but this 
nitrogen is now being used in munitions 
manufacture and the supplies of these mate- 
rials available for fertilizer use this coming 
year will be very much less than last year 
unless there is a change in the munitions 
program. 


Shipping priority has been granted for im- 
porting 850,000 tons of Chilean nitrate this 
year as compared with about 600,000 tons 
imported last year, and this increase will off- 
set a considerable, part of the reduction in 
other nitrogen supplies. 


Labor is another factor which is tending 
to handicap the production of mixed fertili- 
zers and certain materials. The labor situa- 
tion is critical in the phosphate rock mines, 
in superphosphate plants, and in mixing 
plants in all parts of the country. 


An early termination of the war in Europe 
would tend to increase fertilizer supplies. 
More sulphuric acid would be available for 
making superphosphate; more nitrogen solu- 
tions and ammonium nitrate could be pro- 
duced; and due to cut-backs in war plants 
more labor would be available to fertilizer 
plants. Fortunately there was a considerable 
carryover of mixed fertilizer from last season 
in many sections of the country, and mixing 
plants have been running to capacity all 
summer. It will therefore be possible for most 
if not all fertilizer companies to ship ferti- 
lizer for spring use this fall and -winter if 
farmers will order it early and accept deliv- 
ery. This was done last year with the result 
that many farmers got fertilizer who would 
not have gotten it otherwise. Early move- 
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ment of fertilizer is more important this sea- 
son than last. 


There is every assurance that the total 
potash supply will be equal to total demand, 
but the supply of sulphate of potash may be 
short in a few areas. It is also possible that 
in some localities where an unusual demand 
has developed during the past two or three 
years the total potash supply available for 
that locality may be insufficient. It is the 
general belief, however, that nearly every- 
where the supply will be adequate for use in 
mixed fertilizers of any desired potash con- 
tent and for direct use also. 


Swift Building New Fertilizer 
Research Laboratory 


Construction of a new research laboratory 
and model pilot plant at Swift & Company’s 
plant-food factory at Hammon, Ind., has 
been announced by C. T. Prindeville, vice- 
president in charge of the company’s ferti- 
lizer operations. Foundation footings for the 
steel and brick structure have been poured. 


“The new laboratory and pilot plant will 
serve as research headquarters for the 17 
Swift plant-food factories in the United 
States, with special attention directed to 
manufacturing problems and product im- 
provement,’’ Mr. Prindeville declared in an- 
nouncing the new project. ‘“The most mod- 
ern equipment and facilities available will be 
incorporated in the new building. The new 
building will provide an opportunity for our 
scientists to carry out small-scale research in 
the laboratory and to continue these same 
projects in the pilot plant where studies can 
be made under factory conditions.” 


Analytical laboratories will continue to be 
maintained at each Swift plant-food factory 
to check standards of products processed at 
each unit. Another Swift research laboratory 
is maintained at Bartow, Fla., and the com- 
pany’s phosphate mine. Here the research is 
directed toward securing maximum yields 
from the phosphate deposits and producing 
a product of a higher phosphate analysis. 


Dr. H. B. Siems will continue to direct the 
company’s over-all plant-food research pro- 
gram, while Dr. C. H. Davenport will be in 
charge of the new laboratory and pilot plant 
operations. 

War Production Board approval has been 
given to the project which is expected to be 
completed in about three months. 


DuPont Ammonia Department 
Makes Changes in Staff 


Dr. E. D. Ries, recently appointed director 
of sales of the Ammonia Department of the 
du Pont Company to succeed R. W. Mc- 
Clellan, now special assistant to F. W. War- 
denburg, general manager, announces several 
staff changes of special interest to the ferti- 
lizer and feed industries. 


J. B. S. Holmes, formerly district sales 
representative for the Northeastern States, 
has been named assistant sales manager of the 
Nitrogen Products Section of the Sales Divi- 
sion, with headquarters in Wilmington, Del. 
E. A. Hedin is sales manager of the Nitrogen 
Products Section. 


Dr. F. G. Keenen, formerly leader of the 
Ammonia Department’s Chemical Division 
group of Agricultural and Food Chemicals at 
the Experimental Station, has been trans- 
ferred to the Technical Section of the Sales 
Division, of which Dr. H. R. Dittmar, for- 
merly of the Chemical Division staff, is the 
recently appointed head. 


Dr. Keenen succeeds Ward H. Sachs, who 
is returning to Orlando, Fla., as district sales 
representative for Florida and Georgia. Mr. 
Sachs was on temporary assignment in the 
Wilmington office, replacing Dr. F. W. Par- 
ker, who resigned two years ago to join the 
United States Department of Agriculture at 
Beltsville, Md. Dr. Keenen is succeeded by 
Dr. D. K. O’Leary, who has been a member 
of the Agricultural and Food Chemicals 
research group for several years. 


Are You Interested in Foreign 
Fertilizer Business? 


We have received a letter from one of our 
foreign subscribers, a cooperative society, 
looking forward to the resumption of normal 
foreign trade. They will require considerable 
quantities of a number of fertilizer materials, 
such as sulphate of ammonia, nitrate of soda, 
nitro chalk, nitrate of lime, sulphate of pot- 
ash, dried blood, hoof and horn meal, fish 
meal, bone meal, cyanamid, urea, ammonium 
nitrate, basis slag, normal and concentrated 
superphosphates, and mixed fertilizers, and 
are interested in making contacts with sup- 
pliers of these materials. We will be glad to 
furnish the name and address of the sub- 
scriber to any company interested. 
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Other Nutritional Possibilities 


There is a real possibility that stem-end 
browning, net necrosis, leaf roll, and ring-rot 
diseases of the potato, as well as blackening 
of cooked tubers, are nutritional diseases, or 
that susceptibility to them depends on nutri- 
tional factors. There is also a good possi- 
bility that bitter pit of apples is a nutritional 
disease regardless of failures to date to cor- 
rect it with fertilizers. Nutritional investi- 
gations are being made at the Vermont Sta- 
tion to discover practical remedies for the 
diseases that so badly baffle potato growers. 
Present measures are not adequate because 
in spite of all that has been done to tuber- 
unit, index, and isolate seed potato plots, 
potato diseases are increasing and becoming 
more troublesome. In fact, in 1943 there was 
more net necrosis than ever before in some 
Vermont lots entered for certification, a 50 
per cent infection in one and 15-30 per cent 
in others. Ring rot has invaded the North- 
east before other older problems are well 


solved. 


Potato growers need research help and 
need it badly. Nutritional research has an 
advantage over many other types because 
positive results once obtained can be directly 
put into effective field practice. Also many 
good crop varieties are losing ground because 
of diseases to which they have become sus- 
ceptible. A new and resistant variety even- 
tually is bred, in a short time likewise breaks 
down, and this requires more breeding. The 


The Need for Borax on Fourteen Crops’ 
By D. E. DUNKLEE anp A. R. MIDOLEY 


Agriculture Experiment Station, Burlington, Vermont 


(Continued from the October 7th Issue) 


degradation and breeding process goes on and 
on. The real remedy may be nutritional, the 
use of proper fertilizers to replace those plant- 
food elements lost by leaching and removed 
by crops from the soil. If the fertility could 
be replaced, much breeding work might well 
be avoided, and food crops with better nutri- 
tive quality could be produced. The Green 
Mountain potato, for example, is now going 
down hill fast due to susceptibility to disease. 


Stem-End Browning 


Chandler recently reported a brown colora- 
tion in potato tubers resulting from boron 
starvation in sand cultures. It was identical 
in appearance with the ‘‘stem-end browning” 
disease of the potato (2). There are many 
who will tend to doubt that boron is the an- 
swer to stem-end browning until it is demon- 
strated in field experiments. To the writers, 
this finding is not surprising, since they 
obtained the same color of browning affecting 
nearly all of the tuber tissues as a result of 
more severe boron starvation. Although our 
results were not the same as those of Chand- 
ler, our findings and experience tend to sup- 
port him. 


The work of Dennis in Scotland gives fur- 
ther support (3). Boron corrected a localized 
browning generally at the heel end of the 
tuber. ‘‘At the heel end’’ from Dennis means 
the same as ‘‘stem-end,’’ as we understand it. 
It is highly desirable to determine whether 

(Continued on page 24) 
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FERTILIZER MATERIALS MARKET 





NEW YORK 


Additional Allocations of Sulphate of Ammonia Made. Some Buyers Fail To Take These 


Added Deliveries. 


Superphosphate Production Drops Slightly. 


Some Reserves 


of Phosphate Rock Accumulating. 


Exclusive Correspondence to ‘‘The American Fertiliser" 


NEw York, October 17, 1944. 


Sulphate of Ammonia 

Additional allocations have now been made, 
a total of 50,000 tons having been released 
under this allocation for use in mixing only. 
It is expected that in most cases buyers will 
order up to the full amount allocated, but 
in some few instances buyers will not take 
delivery of additional allocation, either due 
to lack of certain other raw materials or due 
to additional purchases of uramon. 


Superphosphate 
The August production of this material was 
approximately 5 per cent less than produc- 
tion in August, 1943. This is undoubtedly 
due to the labor situation and also to the 
scarcity of sulphuric acid. 


Potash 
All producers are now delivering fully in 
line with allocations made. In spite of the 
manpower shortage, production is holding up 
and it is expected that ample quantities of 
muriate will be available. 


Phosphate Rock 
Deliveries are being made in substantial 
quantities but, due to the sulphuric acid 
shortage as well as manpower difficulties, 


acidulators are not taking all supplies avail- 
able. 


Bradley & Baker Move Jackson- 
ville Office 


On October 18th, Bradley and Baker, 
brokers and importers of fertilizer materials 
and feedstuffs, moved their Jacksonville 
office to new quarters in the Barnett Bank 
Building, Jacksonville 2, Fla. The main office 
of the company is at 155 E. 44th Street, New 
York, and other branches are located at Bal- 
timore, Norfolk, and St. Louis. 


BALTIMORE 


Shortage of Ammonia and Superphosphate Ex- 
pected. Increased Nitrate of Soda Imports 
Hoped For. —— Situation 
ight. 


Exclusive Correspondence to ‘“‘The American Fertilizer” 
BALTIMORE, October 17, 1944. 


With no prospect in sight of any improve- 
ment in the labor situation, fertilizer manu- 
facturers are now basing up materials for the 
coming spring season’s business. Unless there 
is some change in the war situation, all indi- 
cations point to an ammonia shortage, as well 
as possibility of scarcity of superphosphate. 

Ammoniates.—There is no change in the 
market on tankage and blood and, while the 
demand for feeding purpose is not as urgent 
as it has been, the ceiling price for fertilizer 
is still so high as to be almost prohibitive for 
use in mixtures. 

Castor Pomace.——Manufacturers are still 
sold up and not taking on any business except 
from regular customers. 

Fish Scrap.—The end of the fishing season 
on the Chesapeake Bay is now in sight and 
there will probably be no stocks carried over, 
as it is reported that all contracts booked 
“subject to catch”’ will hardly be completed, 
due to the poor catch during the past month 
or so. 

Sulphate of Ammonia.—While there has 
been a slight improvement in the tonnage 
allocated to fertilizer manufacturers for mix- 
ing purposes, it now looks as though alloca- 
tions of sulphate as well as liquid ammonia 
will probably leave a gap which will be im- 
possible to fill for the next spring season. 

Nitrate of Soda.—Fertilizer manufacturers 
are hopeful that imports will be increased to 
such an extent as to fill in the deficiency 
created by the decreased production of sul- 
phate and liquid ammonia due to war re- 
quirements. The market remains unchanged, 
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but deliveries are still being made under allo- 
cations. 

Superphosphate.—The situation in the mar- 
ket on sulphuric acid is very tight and this in 
connection with the labor situation will make 
for a very firm market on superphosphate for 
the coming spring. In fact, none of the 
manufacturers are taking on any business ex- 
cept from regular customers, and the nominal 
price of 65 cents per unit of A. P. A., in bulk 
f.o. b. producers’ works, still prevails. 

Potash.—There is no change in the situa- 
tion and deliveries are being made against 
contracts. 

Bone Meal.—Both raw and steamed bone 
meal are in short supply, and at the market 
are being used for feed rather than for fer- 
tilizer purposes. 

Bags.—With the easing up on restrictions 
surrounding the use of burlap for fertilizer 
purposes, there is no question but what a 
larger quantity of burlap will be used dur- 
ing the coming spring season than was utilized 
last year. Price ceilings placed by the Gov- 
ernment on burlap continue unchanged. 


CHARLESTON 


Little Organic Material on Market. More 
Ammonium Nitrate from Canada Promised. 
Phosphate Rock Shipments Adequate 

toDate. . 
Exclusive Correspondence to ‘The American Fertilizer’’ 


CHARLESTON, October 17, 1944. 


The last estimate of the cotton crops in 
this section turned out even better than 
expected but the question remaining is 
whether or not the farmers will be able to 
gather it on account of the shortage of labor. 

Organics. — These materials are scarce. 
There are no offerings of nitrogenous tank- 
age, or castor pomace, and only occasional 
offerings of hoof meal. 

Ammonium Nitrate—Though the Cana- 
dian producers have agreed to increase their 
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shipments by 20,000 tons, this will only be 
of assistance in the eastern part of the 
United States. 

Nitrogen Solutions. — Fertilizer manufac- 
turers making base goods for the coming sea- 
son are still very much handicapped on ac- 
count of their quotas of solutions having 
been cut. 

Phosphate Rock.—The producers are so far 
able to fill the calls from superphosphate 
manufacturers although they are having con- 
siderable difficulty on account of shortage of 
Most authorities now are convinced 
that fertilizer manufacturers will not be able 
to produce the hoped-for tonnage on super- 
phosphate, due to shortage of labor and of 
sulphuric acid. 


PHILADELPHIA 


Market Quieter with Better Supply of Some 
Materials. Prices on Organics Generally 
Beyond Fertilizer Levels. 

Exclusive Correspondence to “‘The American Fertilizer” 

PHILADELPHIA, October 16, 1944. 

The general over-all picture in this section 
remains just about in the same position as | 
previously reported. The activity has quieted 
somewhat, and some materials are not as 
scarce as they were last year. However, 
while a larger supply of tankage and blood 
seems to be available, prices are holding at 
ceiling levels, and thus they go chiefly to the 
feed trade. 

Ammoniates.—The animal by-products ap- 
pear in greater supply, but producers still 
maintain full ceiling prices. The inorganic 
nitrogen materials continue in their routine 
way under the Government regulations. 

Sulphate of Ammonia.—Additional quanti- 
ties have been alloted to the trade for mix- 
ing purposes. 

Nitrate of Soda.—Remains in fairly good 
supply, and is moving in the now well-worn 
groove under Government rules. 


Anhydrous Ammonia 
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Superphosphate—Concern felt for the sup- 
ply position, although mixers in this section 
appear to receive sufficient for their require- 
ments so far. 

Bone Meal.—Demand continues to hold up, 
although more material seems to be avail- 
able, and some users are able to now secure 
the material they need, which they were un- 
able to do a year or so ago. 

Potash—The supply continues to keep 
pace with the demand. 

Castor Pomace.—Still in a tight position, 
and supply not sufficient to meet the demand. 


TENNESSEE PHOSPHATE 


Farm and Mining Operations Pushed to Get 
Ahead of Approaching Winter. War Prisoners 
Not Available for Work Inside Plants. 
Exclusive Correspondence to ‘‘The American Fertilizer” 

CoLuMBIA, TENN., October 16, 1944. 

Normal fall weather, some bad, some good, 
has prevailed for the past two weeks, marked 
by the usual feverish activity of farmers to 
get hay and tobacco in the barn and fall 
plowing and seeding out of the way before 
winter sets in. Phosphate operators are striv- 
ing to get as much crude material mined and 
in storage as possible against the approach- 
ing winter season, which all signs indicate will 
be earlier this year than usual. 

Shipments continue moving actively into 
all channels of. consumption. Operations are 
hampered by breakdowns of mills, bagging 
and loading equipment and by shortage of 
manpower which becomes more acute as men 
from this area are drawn into East Tennes- 
see for the enormous war plant operations 
and construction. 

With OPA ceilings limiting the selling prices 
and War Labor Board fixing the prices paid 
for labor in the phosphate industry, the quan- 
dary of the phosphate producer is obvious as 
he watches his best men drawn away to war 
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contracts, even though theoretically frozen in 
their jobs at the phosphate plants. It was 
hoped that war prisoners could be used, but 
as they can only be worked outside and no 
provision for transportation is allowed in this 
area, the only use being made of them is in 
cutting cordwood for the wood distillation 
plants near the Lawrence County camp. 
few are hauled fifty miles daily from the 
Coffee County camp by farmers trying to 
get their tobacco in the barn. 

Almost everyone here is in favor of exten- 
sion by Congress of the Tennessee Valley 
Authority to include the Cumberland River 
valley, and the establishment of similar en- 
terprises for the Missouri and other regions. 
It is hoped that the TVA will at once provide 
for the three dams in Duck River which at a 
previously estimated cost of thirty-eight mil- 
lion dollars will develop 150,000 hp. and give 
year-round navigation to Columbia. This 
will put the Tennessee phosphate field on 
water-rate freight basis, and permit develop- 
ment of many thousand acres of phosphate 
land between Centerville and Columbia and 
west and north of Mt. Pleasant. 

The saving in freight on the phosphate in 
the Duck River valley alone will pay the 
entire net cost of the TVA, leaving this price- 
less benefit free of charge to the immediate 
area or to taxpayers generally. 

Shipments of ground phosphate rock in 
bulk are more and more generally being ac- 
cepted by farmers, who realize that a little 
more work for them is more than made up 
by the price differential between bulk and 
bags. 

Shipments of ground rock so far in 1944 
exceed shipments for entire year of 1943, with 
tonnage for entire year of 1944 likely to be 
30 per cent more than 1943, though still less 
than 70 per cent of total capacity, due to 
accidents and manpower shortage. 
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CHICAGO 


No Improvement in Fertilizer Organic Market. 
Conditions in Feed Materials Market 
Expected to Change for the Better. 


Exclusive Correspondence to ‘The American Fertilizer” 


CuicaGo, October 16, 1944. 


Excepting for the steady demand, and 
shortage of offerings, the organic market lacks 
any dominant features. The looked-for 
improvement in this situation has so far not 
developed. 

In feeds, dry rendered tankage is offered 
more liberally, while wet rendered offerings 
are limited. Conditions in this department* 
will undoubtedly improve, as Canada is not 
granting export permits now. 

Ceiling prices are: 

High grade ground fertilizer tankage, $3.85 
to $4.00 ($4.68 to $4.86 per unit N) and 10 
cents; standard grades crushed feeding tank- 
age, $5.53 per unit ammonia ($6.72 per unit 
N); blood, $5.53 ($6.72 per unit N); dry ren- 
dered tankage, $1.25 per unit of protein, 
f.o. b. producing points. 


WEA Estimates Prospective 
Fertilizer Supplies 

Prospective supplies of nitrogen and phos- 
phate fertilizers for use on 1945 crops have 
declined since midsummer, due to greatly in- 
creased military use of materials required for 
manufacture of those fertilizers, but substan- 
tially increased supplies of potash are ex- 
pected to be available, the War Food Admin- 
istration reported recently. 

War Food officials pointed out that the War 
Production Board is facilitating early de- 
livery of materials to manufacturers so that 
mixed fertilizers can be moved early. Move- 
ment of fertilizers to farms now will clear the 
way for use of additional materials in mixed 
fertilizers if supply situations improve in time 
for 1945 crops. 

The nitrogen supply now regarded as cer- 
tain is 588,000 tons. This includes the nitro- 
gen in 850,000 tons of Chilean nitrate (16 per 
cent nitrogen) for which shipping priority has 
already been granted. The amount of nitro- 
gen now regarded as “‘certain” for this year 


is approximately 43,000 tons less than was 
used for fertilizer last year (1943-44) but 
220,000 tons more than average consumption 
in 1935-39. 


Officials say that 7,000,000 tons of super- 
phosphate (18 per cent equivalent) is ‘‘in 
sight,’’ compared with 7,600,000 tons last 
year. The phosphoric acid content of this 
year’s superphosphate supply is 1,260,000 
tons compared with the 1935-39 average con- 
sumption of 758,000 tons. 


The supply of potash (K2O) will be: mate- 
rially larger than last year when a record 
amount was consumed. Officials expect 725,- 
000 tons of Kz0 compared with 604,000 tons 
last year and 1935-39 average consumption 
of 373,000 tons. The increase this year is 
expected to be in the form of muriate (potas- 
sium chloride) rather than sulphate of 
potash. 


August Sulphate of Ammonia 
Production 


The figures of the U. S. Bureau of Mines 
show that production of by-product sulphate 
of ammonia during August continued on 
practically the same level as during July, the 
total of 68,576 tons being only 409 tons less 
than the previous month. Sales during Aug- 
ust came to 64,458 tons, while stocks on hand 
at the end of the month rose to almost 
80,000 tons. 


Sulphate Ammonia 
of Ammonia Liquor 
Tons Tons NH; 
Production 
Powe 1948 os cea 68,576 2,664 
DU ROME hs cas ce be 68,985 2,601 
Purest, TOK.) oleic ss 65,368 2,900 
January—August, 1944.... 543,614 21,228 
January—August, 1943.... 504,259 22,738 
Sales 
Peet 19484 os sc. 4.5 64,458 2.537 
BUD; AS Sie a eee 62,954 2,499 
August, 2983. oc. .0 oss 62,960 2,967 
Stocks on hand 
August 31, 1944......... 79,462 631 
HOY OR ARES oS sic 75,378 650 
August 31, 1943......... 42,407 1,028 
ED get War a 40,034 956 
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Phosphate Plant for India 
Proposed 


Establishment of a factory for large-scale 
manufacture of phosphatic fertilizers is being 
considered by the government of Madras, 
India, according to the U. S. Department of 
Commerce. It is proposed that domestic 
resources of phosphate estimated at several 
million tons be used as a raw material, using 
the manufacturing method developed by the 
Indian Institute of Science. This method 
does not require sulphuric acid and utilizes 
inexpensive raw materials. 


Spanish Potash Production 
Lower in 1943 


Spanish production of muriate of potash 
declined again in 1943, although not so 
noticeably as in the preceding year, when 
output was curtailed because of the decrease 
in domestic consumption. Total production of 
Union Espanola de Explosivos, Minas de 
Potasa de Suria, and Potasas_ Ibericas 
amounted to 87,000 metric tons of K,O in 
1943, compared with 117,000 in 1941, and 
89,000 in 1942. 


THE NEED FOR BORAX ON 
FOURTEEN CROPS 


(Continued from page 16) 


or not stem-end browning is corrected by 
borax in the field. That is not likely to be as 
simple as it sounds because the field use of 
borax does not guarantee its availability to 
the crop in the podzol soil region. Soils in 
some fields fix large amounts of boron out of 
reach of the crop, and field soils are often 
very spotty in their boron-fixing capacity. 
Hence, a number of trials on each soil would 
be needed with different rates and different 
placements of boron in the plant root zone 
to determine whether correction of stem-end 
browning could be obtained. Of course, there 
might also be other nutritional causes for the 
same sort of brown condition. 


Leaf Roll and Net Necrosis 


In each of the past two growing seasons an 
apparently non-parasitic, leaf-roll condition 
of the potato has been produced at the Ver- 
mont Station by extreme phosphorus starva- 





tion on a phosphorus-fixing soil and was cor- 
rected with phosphorus (6). The leaf roll re- 
sulting from extreme phosphorus starvation 
was indistinguishable from that present in our 
farm fields. Dr. Lutman, Pathologist, with- 
out knowledge of the fertilizer treatments, 
would have rogued out the phosphorus- 
starved plants as virus leaf roll had he en- 
countered them in a farm field. Until we 
can learn more about it, we think that we 
should adopt the term, “apparently non- 
parasitic leaf roll’’ as has been suggested by 
Dennis. In Scotland, it is boron deficiency 
that sometimes produces leaf roll that is 
rogued out of the fields. 

In the boron-deficiency experiment with 
potatoes described in this paper, an upward 
rolling of potato leaves was obtained and cor- 
rected with borax. Leaves, however, were 
muddy green in color, readily distinguishable 
from the virus leaf roll commonly prevalent 
in our farm fields. Our experiments, however, 
would not exclude the possibility of a leaf 
roll due to boron deficiency identical with 
virus leaf roll, at least in appearance. 

Net necrosis tubers have repeatedly pro- 
duced leaf roll plants in our experiments 
under ordinary field conditions, confirming 
again this commonly accepted fact. ‘Spindle 
sprout’”’ potatoes also have repeatedly pro- 
duced a typical virus leaf roll condition in 
field experiments, as some growers have come 
to suspect. 

Further experiments are planned to try to 
find out if potato leaf roll, net necrosis, and 
stem-end browning, as they occur in the 
field, have nutritional aspects, boron or 
otherwise. 

Ring Rot 

Mention by Dennis in Scotland of boron- 
deficient potatoes with a burst surface brings 
to mind that we obtained some similar tubers 
five years ago in a pot experiment. We 
caused it by boron starvation on a boron- 


v Uae fe 
er the bertidise Ylant 
BATCH MIXERS+ PULVERIZERS 
SCREENS * BUCKET ELEVATORS 


CONTINUOUS AMMONIATING EQUIPMENT 
BASING, MIXING & BAGGING UNITS 
COMPLETE FERTILIZER PLANTS 


THE A.J. SACKETT & SONS CO. 


1701 S. HIGHLAND AVE. BALTIMORE MD 











October 21, 1944 





THE AMERICAN FERTILIZER 25 





CHEMICO 


ACID 


PLANTS 


REDUCE COSTS...INCREASE OUTPUT 


The design and selection of CHEMICO plants and 
equipment are based on 29 years of specialized 
experience and the results obtained in world-wide 
installations. Whether you are interested in a 
complete acid farmed an acid concentrator 

ation plet Sertiliner plant 
consult the CHEMICO engineers. Their authori- 
tative advice is offered without charge or obligation. 
Your inquiry is invited. 











Chemical Construction Corporation 
30 Rockefeller Piaza, New York 20, N.Y. 





CHEMICO PLANTS 
are PROFITABLE 
INVESTMENTS 

















Keyed SERVICE! 


Fertilizer plants all over the country—large 
and small—state their needs and we meet 
them. Large stocks of seasoned materials 
and ample modern production facilities ena- 
ble us to make prompt shipments. 


TRIPLE 
SUPERPHOSPHATE 


46 to 48% Available Phosphoric Acid 
® 
We also manufacture 


HIGH-GRADE SUPERPHOSPHATE 





® 
U. S. Phosphoric Products 
Diviston 
TENNESSEE CORPORATION 
Tampa, Florida 
New York Office: Sales Agents: 

61 Broadway Bradley & Baker 
Washington, D. C 155 East 44th St. 
440 The Woodward Bldg, New York, N. Y. 

A Mark of Reliability 








REG. ¥.5. PAT. OFF. 


and quality of crops. 





SPECIFY 
THREE ELEPHANT 


am BORAX 2m 





. . . . WHEN BORON IS NEEDED TO CORRECT A DE- 
FICIENCY OF THIS IMPORTANT SECONDARY ELEMENT 


Agricultural authorities have shown that a lack of Boron in the soil 
can result in deficiency diseases which seriously impair the yield 


When Boron deficiencies are found, follow the recommendations of 


local County Agents or State Experiment Stations. 
Information and references available on request. 


AMERICAN POTASH & CHEMICAL CORPORATION 


122 East 42nd ST., NEW YORK CITY 
Pioneer Producers of Muriate of Potash in America He 


See Page 4 


REG. U.5. PAT. OFF. 




















26 





THE AMERICAN FERTILIZER 





October 21, 1944 





fixing soil. Tubers with similar appearing 
breaks or cracked surfaces are’ pictured in 
Maine Ext. Bulletin 286, ‘Potato Ring Rot.” 

We do not know that there is any relation 
whatever between ring rot and boron defi- 
ciency. However, since rots of sugar beets, 
turnips, celery, and other crops are due to 
boron deficiency, it is interesting to compare 
boron deficiency and ring-rot symptoms as 
described by Bonds and Wyman of Maine. 
Some characteristics common to both are: 

Leaves rolled upward 

Leaves mottled (chlorotic) 

Leaves yellow or pale green 

More or less wilting 

Increase in dry weather 

Tops of plants injured first 

Death of whole or part of a plant 

Tuber affection without the top of the 

plant showing symptoms 

Tuber cracking 

Infection of vascular ring 

Bacterial and fungous invaders 

Dead areas in leaves 

Decayed tissues yellowish or brownish in 

color 

Practically all of the symptoms of potato ring 
rot are very close to those known and ex- 
pected in the potato from relatively severe 
phases of boron starvation, particularly those 
phases of boron deficiency corresponding to 
yellow top of alfalfa. Of the symptoms, only 
the contagious nature of ring rot would serve 
well to distinguish it from certain phases of 
boron deficiency. While the extreme simi- 
larity may be just a coincidence, experiments 
should be undertaken to see if boron fertiliza- 
tion reduces plant susceptibility to ring rot, 
or has any antiseptic action against the spread 
of potato ring rot, as it seems to have against 
early blight. Such experiments would seem 
easy; but to be conclusive, they will involve 
a considerable number of trials because of 
the possible poor plant availability of borax 
on soils in the podzol region. 

Boron deficiency may well account for one 
or more of our troublesome potato diseases 
in the field, but we still have too little evi- 
dence to be certain which one. Greater ex- 
perimental effort should be made to break 
down the barriers between nutrition and 
pathology. 


HUMUS-THE WORKING PARTNER CF 
CHEMICAL PLANT FOCD 


(Continued from page 12) 


growth of a clean-culture crop such as corn 
or cotton, soil organic matter is destroyed 
very rapidly. If a variety of crops is grown 
as in a rotation, in which the proportion of 
clean-culture crops is not too large, it is possi- 
ble to maintain the organic matter to a sat- 
isfactory level by supplementing with purely 
chemical fertilizers. This is done by pro- 
moting the growth of sod crops which are 
turned under and also by stimulating a 
larger growth of the clean-culture crops whose 
residues above and below ground are incor- 
porated in the soil. The following data, given 
by Dr. F. E. Bear, illustrate this point. 
They show the relation between crop yields 
and organic matter content of soils at the end 
of a fifteen-year experiment involving ma- 
nure, fertilizers, and lime on De Kalb silt 
loam soil. All the crops were harvested and 
removed so that the normal residues alone 
contributed to the organic matter supply. 


TABLE 2 


EFFECT OF FERTILIZERS ON ACCUMULATION 
OF ORGANIC MATTER 
(Dr. F. E. Bear) 


Fertilizers Total Organic 
Applied Produce Matter 
Treatment in 15 in 15 in soil 
years years at end 
tons Ibs. Ibs. 
per acre per acre per acre 
No fertilizer. ...... None 40,960 42,800 
Complete fertilizer . . 5 117,910 60,800 
PACU seuss ows 190 139,670 73,600 
Complete fertilizer 
rok | eA Prog 120,605 49,000 
Manure and lime... 212.5 152,400 65,000 


*2.5 tons burnt lime. 


We see that 5 tons of complete fertilizer 
during the 15-year period produced an in- 
crease of over 40 per cent in the organic mat- 
ter content per plowed acre of soil. Manure 
made a larger contribution but considering 
the huge amounts applied one would expect 
more. Dr. Bear, commenting on these re- 
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sults, observes that ‘‘soil organic matter is 
largely a by-product of good farming; the 
larger the crop, the more refuse for plowing 
under. Assuming that the rotation includes 
sod crops, the supply of organic matter in 
the soil can be maintained at a high level by 
the use of inorganic fertilizers alone.” 


Humus-Lime Fertilizer 

There is not and should not be any con- 
flict between fertilizer producers and their 
salesmen and those who favor and promote 
organic matter renewal. Humus is not inde- 
structible. When it has become depleted 
commercial fertilizer becomes less effective. 
That is common farm experience. It is under 
such circumstances that some farmers may 
be inclined to blame the fertilizer salesman 
and his product. You know the usual line. 
“Your so-and-so fertilizer is not as good as 
it used to be. You must have changed your 
formula or done something. All I know is 
your fertilizer don’t make me as big a crop 
as it used to.”’ Very often the ‘‘something” 
lacking in the set-up is not in the fertilizer 
bag but in the amount of humus in the soil. 
If the organic matter is renewed in sufficient 
amounts the commercial fertilizer may safely 
be used in larger amounts and with greater 
expectancy of big yields. 

It is my conviction that soil fertility can 
never be stabilized and kept up unless soil 
humus is maintained at a level normal for the 
region and soil type. This, in my judgment, 
represents the attitude of the commercial fer- 
tilizer industry. Humus renewal helps keep 
soils young and fertile, the humus tending to 
hold fertility and helping to keep the min- 
eral elements in the fertilizer and lime in cir- 
culation. Drouth years may be even more 
calamitous if soil humus is badly depleted, 
because insufficient humus aggravates the 
handicap of an insufficient water supply. 
Commercial fertilizers used in liberal quanti- 
ties help to grow large crops of green manure 
in the rotation which when turned under re- 
new the humus supply. Fertilizers, lime, and 
organic matter complement one another. 
Each has a specific job to do but to succeed 
profitably they must work together—the per- 
fect working partnership for a big harvest. 


SULPHATE OF AMMONIA 


ECONOMICS CF USE CF D< L¢ MITE IN 
NEUTR/L-REACTING MIXED FERTILIZERS 


(Continued from page 9) 


attaches to the use of dolomite in making 
neutral mixed fertilizers vs. acid-reacting 
complete fertilizers. With this viewpoint we 
have no quarrel. It is based on things as 
they are, rather than on things as they 
might be, and hence is realistic. But dolomite 
is a product of very low unit-value. In the 
fertilizer bag it competes for space with plant- 
food carriers of very much higher unit- 
values. The real cost of the dolomite in mixed 
fertilizer is a function of space occupied in 
what is really an expensive package. 


Ross and Mehring (//) have estimated the 
average cost of production, distribution and 
selling a ton of mixed fertilizer, excluding 
costs incident to plant-food carriers, as per 
the following: 


Manufacturing Cost Exclusive of Raw Materials 


RE eC ee A! Sent Ot eae RE yogis BA - $1.20 
ROEM Eafe a SER LP ACES oh wet sais 1.00 
RONNIE = Sir gern, gan ba orm 2.25 
MRM Ecos ba os RRS voc es obs ee kw eees 75 
ME ono ps Sa aie hat kG Sinaia sae a ok 1.00 

Mug RCo cack ae oi baw aie obs ee aeoe $ 6.20 

Distribution and Selling Costs 

RAMEY MAME ee os mss oar aie $1.50 
NEM co oaek CRG as UK on oc w die she 2 A 
SOEs os.4 + vo Peau tins sz sy sepheehcte 2.50 
RNIN ce nt, Bets Ma ei le eae 75 
Dealer's (ommensation <5 2... 565 sccs 1.50 

URRUE oretee arat Se oe Ma eee dates 6.50 





Total Basic Cost per Ton of Mixed Fer- 
RMI Nae Pics eo 5 Slows oleh ee 


These estimated costs look odd today, 
particularly those for bags and labor. Some 
of the costs may vary with the selling price 
of the goods, notably dealer’s compensa- 
tion. There is question whether the profit 
item should be included as a cost. There is 
no point, however, in attempting to arrive 
at a precise figure, for the estimate will still 
be an average made up of widely varying 
items. Perhaps we may take $10.00 as rep- 
resenting the total manufacturing, distribut- 


AMMONIA LIQUOR 


NITROGEN PRODUCTS, INC. 


630 Fifth Avenue—Radio City NEW YORK 20, N. Y. 
Sales Agent 
AGRICULTURAL AND INDUSTRIAL CHEMICALS 


Toluol 














October 21, 1944 THE AMERICAN FERTILIZER 


KNOW -- --- 
-- TO A CERTAINTY 
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No mathematical calculations are necessary. You can find the figures 
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ing and selling costs incident to mixed ferti- 
lizers, or one-half cent per pound for the 
contents of the bag. This figure cannot be 
far wrong. 


Roughly, in mixed fertilizers carrying 4 per 
cent nitrogen, drawn from liquid carriers and 
sulphate of ammonia, some 300 pounds of 
dolomite is needed to produce a “neutral” 
fertilizer. Average cost of this dolomite at 
the fertilizer factory may be as high as $3.00 
per ton, or 15 cents per hundred. On the 
basis of the foregoing estimate of the cost of 
the space inside the fertilizer bag, 45 cents 
worth of dolomite (300 pounds at 15 cents 
per hundred) must bear an overhead charge 
of $1.50, or a total cost for the 300 pounds 
of dolomite, under the assumption stated, of 
$1.95. This is dolomite at the rate of $13.00 
per ton; and this certainly is not low-cost 
dolomite. 


Or, to make our estimate comparable with 
other estimates presented in this paper, the 
3.5 tons of CaCO ; equivalent needed to neu- 
tralize a ton of average mixed fertilizer nitro- 
gen, involves a cost of about $10.00 for the 
dolomite with some $35.00 for the space 
occupied. 


Cost-accounting is an inexact science. We 
may for instance distribute the overhead cost 
of manufacturing, distribution and selling on 
the basis of input values of materials used 
rather than input weight. Such accounting 
may change our estimate of the cost of dolo- 
mite in mixed fertilizers, but can have no 
effect on actual costs involved. Or, we may 
figure, as many have figured, that because 
dolomite sometimes replaces sand, added cost 
in the making of a neutral fertilizer is con- 
fined to the difference in cost between sand 
and dolomite. Such reasoning certainly 
changes our estimate of costs, but not the 
actuality. The fact remains that the space 
inside the fertilizer bag is expensive; and that, 
when this space is occupied by dolomite, we 
have either high-cost dolomite, or an expen- 
sive package for our N, P, and K carriers. 


Conclusions 


1. The dolomite used as a neutralizing 
agent in complete mixed fertilizers is well 
serving a present need, at least when used in 
fertilizers for cotton. 


2. The amount of neutralizing dolomite, 
which can reach the land through mixed fer- 
tilizers, is relatively small, when viewed either 
in relation to estimates of need of lime, or 
actual use of lime. 





3. When figured on the basis of space oc- 
cupied in the fertilizer bag, the dolomite 
reaching the land in neutral mixed fertilizers 
is high in cost to the consumer. 


4. From the standpoint of economic con- 
siderations alone, the direct use of dolomite 
or limestone, coupled with the use of more 
concentrated acid-reacting mixed fertilizers, 
rather than of neutral mixed fertilizers, is 
indicated. This may represent a process of 
evolution in which the present neutral mix- 
ture is a transitory phase. 
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Barrett Division, The, Allied Chemical & Dye Corp., New 
York City. 
DuPont de Nemours & Co., E. I., Wilmington, Del. 
Hydrocarbon Products Co., New York City. 
Nitrogen Products, Inc., New York City 
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BAGS—Dealers and Brokers 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Huber & Company, New York City. 
Mclver & Son, Alex. M., Charleston, S. C. 
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Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 
Bradley & Baker, New York City. 
Huber & Company, New York City. 
McIver & Son, Alex. M., Charleston, S. C. 
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Wellmann, William E., Baltimore, Md. 
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Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman's Foundry and Mach. Works, Aurora, Ind. 
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Hayward Company, The, New York City. 
CARBONATE OF AMMONIA 
American Agricultural Chemical Co., New York City 
DuPont de Nemours & Co., E, I., Wilmington, Del. 


CARS AND CARTS 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 
Utility Works, The, East Point, Ga. 

CHEMICALS 
American Agricultural Chemical Co., New York City. 
American Cyanamid Co., New York City. 

Armour Fertilizer Works, Atlanta, Ga. 

Ashcraft-Wilkinson Co., Atlanta, Ga. 

Barrett Division, The, Allied Chemical & Dye Corp., New 
Vork City. 
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Nitrogen Products, Inc., New York City 
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CHEMISTS AND ASSAYERS 
Gascoyne & Co., Baltimore, Md. 

Shuey & Company, Inc., Savannah, Ga. 
Stillwell & Gladding, New York City. 
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American Limestone Co., Knoxville, Tenn. 

Keim, Samuel D., Philadelphia, Pa. 
Phosphate Mining Co., The, New York City. 
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Tennessee Corporation, Atlanta, Ga. 

COTTONSEED PRODUCTS 
Ashcraft-Wilkinson Co., Atlanta, Ga. 

Bradley & Baker, New York City. 

Huber & Company, New York City. 
Mclver & Son, Alex. M., Charleston, S. C. 
Schmaltz, Jos. H., Chicago, Ill. 
Wellmann, William E., Baltimore, Md. 

CYANAMID 
American Agricultural Chemical Co., New York City. 
American Cyanamid Co., New York City. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 

Bradley & Baker, New York City. 
Wellmann, William E., Baltimore, Md. 

DRYERS 
Sackett & Sons Co., The A. J., Baltimore, Md. 

ENGINEERS—Chemical and Industrial 
Chemical Construction Corp., New York City. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 

FERTILIZER MANUFACTURERS 
American Agricultural Chemical Co., New York City. 
American Cyanamid Company, New York City. 
Armour Fertilizer Works, Atlanta, Ga. 

International Minerals and Chemical Corporation, Chicago, Ill. 

Phosphate Mining Co., The, New York City. 

U. S. Phosphoric Products Division, Tennessee Corp., 
Tampoe, Fla. 

FISH SCRAP AND OIL 
Ashcraft-Wilkinson Co., Atlanta, Ga. 

Bradley & Baker, New York City. 
Huber & Company, New York City. 
Mclver & Son, Alex. M., Charleston, S. C. 
Wellmann, William E., Baltimore, Md. 

FOUNDERS AND MACHINISTS 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 

Utility Works, The, East Point, Ga. 
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HOPPERS 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman's Foundry and Mach. Works, Aurora, Ind. 
Utility Works, The, East Point, Ga. 

IMPORTERS, EXPORTERS 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 

Bradley & Baker, New York City. 
Wellmann, William E., Baltimore, Md. 

IFON SULPHATE 
Tennessee Corporation, Atlanta, Ga. 

INSECTICIDES 
American Agricultural Chemical Co., New York City. 

LIMESTONE 
American Agricultural Chemical Co., New York City. 
American Limestone Co., Knoxville, Tenn. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 

Bradley & Baker, New York City. 
Mclver & Son, Alex. M., Charleste1., S. C. 
Wellmann, William E., Baltimore, Md. 

LOADERS—Car and Wagon 
Sackett & Sona Co., The A. J., Baltimore, Md. 

MACHINERY—Acid Making and Handling 
Chentical Construction Corp., New York City. 
Monarch Mfg. Works, Inc., Philadelphia, Pa. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman's Foundry and Mach. Works, Aurora, Ind. 
Utility Works, The, East Point, Ga. 

MACHINERY—Ammoniating 
Sackett & Sons Co., The A. J., Baltimore, Md. 

MACHINER ¥—Elevating and Conveying 
Hayward Company, The, New York City. 

Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 
Utility Works, The, East Point, Ga. 

MACHINERY—Grinding and Pulverizing 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman's Foundry and Mach. Works, Aurora, Ind. 
Utility Works, The, East Point, Ga. 

MACHINER Y—Material Handling 
Hayward Company, The, New York City. 

Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman's Foundry and Mach. Works, Aurora, Ind. 
Utility Works, The, East Point, Ga. 

MACHINER Y—Mizxing, Screening and Bagging 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman's Foundry and Mach. Works, Aurora, Ind. 
Utility Works, The, East Point, Ga. 

MACHINER Y—Power Transmission 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman's Foundry and Mach. Works, Aurora, Ind. 

MACHINER Y—Superphosphate Manufacturing 
Sackett & Sone Co., The A. J., Baltimore, Md. 
Stedman's Foundry and Mach. Works, Aurora, Ind. 
Utility Works, The, East Point, Ga. 

MANGANESE SULPHATE 
Mclver & Son, Alex. M., Charleston, S. C. 
Tennessee Corporation, Atlanta, Ga. 

MIXERS 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman's Foundry and Mach. Works, Aurora, Ind. 
Utility Works, The, East Point, Ga. 

NITRATE OF SODA 
American Agricultural Chemical Co., New York City. 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 

Barrett Division, The, Allied Chemical & Dye Corp., New 
York City. 

Bradley & Baker, New York City. 

Chilean Nitrate Sales Corp., New York City. 


NITRATE OF SODA—Continued 
Huber & Company, New York City. 

International Minerals & Chemical Corporation, Chicago, Ill. 
Mclver & Son, Alex. M., Charleston, S. C. 

Schmaltz, Jos. H., Chicago, Ill. 

Wellmann, Wiliam E., Baltimore, Md. 

NITROGEN SOLUTIONS 
Barrett Division, The, Allied Chemical & Dye Corp., New 

York City. 

NITROGENOUS ORGANIC MATERIAL 
American Agricultural Chemical Co., New York City. 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 

Bradley & Baker, New York City. 

DuPont de Nemours & Co., Wilmington, Del. 

Huber & Company, New York City. 

International Minerals & Chemical Corporation, Chicago, Ill. 
Mclver & Son, Alex. M., Charleston, S. C. 

Smith-Rowland Co., Norfolk, Va. 

Wellmann, William E., Baltimore, Md. 

NOZZLES—Spray 
Monarch Mfg. Works, Philadelphia, Pa. 

PHOSPHATE ROCK 
American Agricultural Chemical Co., New York City. 
American Cyanamid Co., New York City. 

Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft.Wilkinson Co., Atlanta, Ga. 
Bradley & Baler, New York City. 

Huber & Company, New York City. 
International Minerals & Chemical Corporation, Chicago, Ill. 
Mclver & Son, Alex. M., Charleston, S. C. 
Phosphate Mining Co., The, New York City. 
Ruhm, H. D., Mount Pleasant, Tenn. 
Schmaltz, Jos. H., Chicago, Ill. 

Southern Phosphate Corp., Baltimore, Md. 
Wellmann, William E., Baltimore, Md. 

PLANT CONSTRUCTION—Fertilizer and Acid 
Chemical Construction Corp., New York City. 
Sackett & Sons Co., The A. J., Baltimore, Md. 
Stedman’s Foundry and Mach. Works, Aurora, Ind. 
Utility Works, The, East Point, Ga. 

POTASH SALTS—Dealers and Brokers 
American Agricultural Chemical Co., New York City. 
Armour Fertilizer Works, Atlanta, Ga. 
Ashcraft-Wilkinson Co., Atlanta, Ga. 

Bradley & Baker, New York City. 

Huber & Company, New York City. 

International Minerale & Chemical Corporation, Chicago, Ill. 
Schmalte, Jos. H., Chicago, Ill. 

Wellmann, William E., Baltimore, Md. 

POTASH SALTS—Manufacturers 
American Potash and Chem. Corp., New York City. 
Potash Co. of America, New York City. 

International Minerals & Chemical Corp., Chicago, Ill. 
United States Potash Co., New York City. 

PYLITES—Brokers 
Ashcraft-Wilkinson Co., Atlanta, Ga. 

Wellmann, William E., Baltimore, Md. 

REPAIR PARTS AND CASTINGS 
Sackett & Sons Co., Tne A. J., Baltimore, Md. 
Stedman's Foundry and Mach. Works, Aurora, Ind. 
Utility Works, The, East Point, Ga. 

ROUGH AMMONIATES 
Bradley & Baker, New York City. 

Mclver & Son, Alex. M., Charleston, S. C. 
Schmaltz, Jos. H., Chicago, Ill. 
Wellmann, William E., Baltimore, Md. 

SCALES—Including Automatie Bagging 
Sa kett & Sons Co., The A. J., Baltimore, Md. 
Stedman's Foundry and Mach. Works, Aurora, Ind. 
Utility Works, The, East Point, Ga. 
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115 E. BAYSTREET, SAVANNAH, GA. COLUMBIA TENNESSEE 




















WILEY & ComPANY, Inc. 


Analytical and Consulti. . 
oe ~~ BALTIMORE, MD & 














Tankage 327 
Blood South 
Bone La Salle 

All Street 
Ammoniates CHICAGO 





OFFICIAL BROKER FOR MILORGANITE 








¢ SOUTHERN PHOSPHATE CORPORATION °* 





Miners of FLORIDA LAND PEBBLE 


PHOSPHATE ROCK 
~all commercial grades! é 


Plants at Sangully, Pauway, Medulla and Ridgewood, Fla. 
i) 








mots 
342 Madison Avenue e NEW YORK CITY 





MAIN OFFICE 
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She GALT of the Garth 





There can be no finer produet than 
PCA’s Red Muriate of Potash. Literally as well as figura- 
tively it is “The Salt of the Earth”. 

PCA leads in total production of 60% Muriate. Its Red 
Indian trade-mark is becoming more and more important 
in the fertilizer industry...more and more important to the 
farmers who rely upon your mixtures to help them make 


their crops. 





POTASH COMPANY of AMERICA 


CARLSBAD, NEW MEXICO 


GENERAL SALES OFFICE 50 Broadway, New York, N. Y. * SOUTHERN SALES OFFICE... Mortgage Guarantee Building, Atlanta, Ga. 


™ oS ! i 












Multiwall Paper 
Bags are required 
for industrial ship- 
ments of food prod- 
ucts, chemicals, fer- 
tilizers, and con- 
struction materials— 
for domestic use and 
overseas to our 
armed forces and 
civilian populations 
of allied nations and 
occupied countries. 











IN CANADA: 


BATES VALVE BAG CC., LTD. 
Montreal, Quebec 
Vancouver, British Columbia 








The seed he plants, and the fertilizer he uses, an 
packaged in Multiwalls. The foodstuffs he grow 
are «lso safely delivered to Burma, to Brooklyt 
and to Bryansk, in Multiwalls. 


MULTIPLY PROTECTION - MULTIPLY SALEABWUTY 
‘ST. REGIS PAPER COMPANY 


TAGGART CORPORATION - THE VALVE BAG COMPANY 
NEW YORK 17: 230 Park Ave. CHICAGO 1: 230 Ne. Michigan Ave. 


Baltimore 2: 2601 O'Sullivan Building San Francisco 4: | Mon:gom 


Boston, Mass. Birmingham, Ala. Dallas, Tex. Denve 
Los Angeles, Calif. NewOrleans, La. 
Franklin, Va. Seattle, Wash. Nazareth, Pa. Tol 









